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CLAIMS 

1. An implantable capsule, characterized in that it 
comprises: 

- an outer envelope constituted by an acrylonitrile hy- 
drpgel and sodium methallyl sulfonate, 

- an inner core formed by a substance to be encapsu- 
lated. 

2. An implantable capsule according to claim 1, charac- 
terized in that it has a spherical shape with a diameter 
substantially within a range of 800 Mm to 900 urn and in that 
the envelope has a constant thickness substantially equal to 
100 jam. 

3. An implantable capsule according to one of claims 1 
or 2, characterized in that the core comprises a substance 
selected from islets of Langerhans or pancreatic p-cells. 

4. An implantable capsule according to claim 3, charac- 
terized in that the envelope of the capsule is permeable for 
insulin and for nutrient substances necessary for the sub- 
stance to be encapsulated. 

5. An implantable capsule according to one of claims 1 
or 2, characterized in that the core comprises hepatocytes. 

6. An implantable capsule according to one of the pre- 
ceding claims, characterized in that the envelope contains 
at least 80% of water. 
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Transplantation of Islet Cells in the Therapy of Diabetes 
Mellitus 

V.I. Shuxnakov and N.N. Skaletskii 

Institute of Transplantology and Artificial Organs, 
Ministry of Health of Russia, Moscow 

The main results of using transplantation methods in treat- 
ing insulin-dependent diabetes mellitus (IDDM) are briefly 
analyzed. The results of transplantations of islet cells, 
carried out at the Institute of Transplantology and Artifi- 
cial Organs are described (about 1100 operations, more than 
800 of them being xenografts). The main results of allogenic 
and xenogenic transplantations are: stabilizing the course 
of the IDDM and suspending the progress of secondary dia- 
betic complications. 

Keywords: culture of embryonal islet cells; allogenic and 
xenogenic transplan tat ions . 

(Transplantation of Fetal Tissues and' Cells. Collection of 
Scientific Papers, Moscow, 1998, p. 109) 
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HMIUIAHTHPYEMAH KAIlCyjIA 

05naCTB TeXHHKH 

tfaHHoe H3o6peTeHHe qthochtc* k TexHHHecKOH o6ji3cth 
KancyjinpoBaHHii BemecTBa. Bo/iee tohho, npeaivieTOM aaHHoro 
H3o6peTeHHa aBJiaeTCH Kancyjia Ha ocHOBe BemecTBa, 3aiaiioHeHHO- 
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ro b Kancyny npH noMouiH H36npaTejibHO / cejieKTHBHo/ npoHHua- 
6M0H MeMSpaHbi. 



IIpe.mnecTByiomHH ypoBeHb tcxhhkh 
B TeneHHe HecKOJibKHx jieT b o6nacTH KancyjiHpoBaHHH 6wjih 
caejiaHbi 3aMeTHbie jiocTHJKeHHa. B cemom jiejie, KancyjiHpoBaHHe 
HaxoflHT npHMeHeHHe b npoH3BO,acTBe jieKapCTB 3aMeflJieHHoro 
fleftcTBHa, riix KOTOpBix mo^ho 3ajiaTb BpeMH, nocne KOTOporo aK- 
THBHoe Ha^ajio 6yjxer BbmejiHTbca, a Taiofce KHHeTHKy ero Bbmejie- 
hhh npH noMomH nojiSopa BHjia h pa3Mepa Kancyjibi. 

Cnoco6bi k an cy jih p o b a hh h Haxoa*T oco6oe npHMeHeHPie b 
o6;iacTH TpaHcnjiaHTauHH kjictok hjth rpynn KJieTOK, TaKHx Kan oc- 
tpobkh JIaHrepraHca. HMruiaHTaunio octpobkob JIaHrepraHca 
npeanpHHHMaioT 6ojibHbiM ^HaSeTOM juih BpeMeHHoro ycTpaHeHH* 
He^ocTaTOHHOCTH Bbipa6oTKH y hhx b opraHH3Me HHCyJIHHa. 

B Tex cjrynaflx, Koiria octpobkh HMnjiaHTHpyioTca nejioBeKv 
6e3 npeflBapHTejibHoro KancyjiHpOBaHH*, phckh oTTOpaceHHfl hbjih- 
iotc* bmcokhmh, HecMOTpa Ha npoBejieHHe Kypca noaaBjieHH* hm- 
MyHHTeTa. 

Cjie^oBaTenbHO, npeflno^THTeiibHO KancyjiHpoBaTb octpobkh 
nepea HMnjiaHTauneH, hto aaeT B03MO*HocTb o6pa30BaHHio bok- 
pyr octpobkob o6ojiohkh, cocTaBjiHKDmeH aHTHreHHbiM 6apbep; mo- 

ryT HCII0Jlb30BaTbCJI OCTpOBKH pa3JIMMHOrO npOHCXOKfleHHfl, oco- 
6eHHO, OCTpOBKH CBHHbH. 

Hcnojib3yeMan Kancyna aojDKHa HMeTb oSonoHKy, He npoHH- 
uaeMyio juih sneMeHTOB HMMyHHofi cncTeMbi, ho npOHnnaeMyio 
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wx nHTaTejibHbix Bemecre, Heo6xonwMbix nn* ™ T aHHs oct P obkob, 
a TaioKe rjih HHcyjiHHa, Bbipa6aTbrBaeMoro b cootbctctbhh c koh- 
LieHTpaitHeH rjHOKoaw b k P obh. Bo/iee topo, o H a aojiXHa 6t>iTb 6ho- 

COBMeCTHMOH H He BH3HBaTb He6jiaron P HflTHHX pea KUHH B TK3HSX, 

cocTaBJiiiiomHx y^acTOK HMnjiaHTauHw. 

fljis nojiyneHH* Kancyji 6nojTorHwecKoro MaTepnana pa 3 pa6o- 
TaHbi pa3JinHHbie cnoco6bi. 
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HanpHMep, b CTaTbe asropoB Dupny, Gin, Baquey h Ducassou 
no* HasBaHHeM "In situ polymerization of a microcapsulating 
medium round living cells", ony6/Tn kob c ihhom b 1988 rouy B acyp- 
Hane "Jornal of Biomedical Materials Research". Vol. 22 pp. 
1061-1070 onncbiBaeTCH cnoco6 MWKpoKancyjTHpoBaHH* >khbwx 

KJieTOK. 

B cooTBercTBHH c 3THM cnocoSoM, KJieTKH, nojui e3 Kamne Kan- 
cyjiHpoBaHHio, noMemarar b pacTBop araposbi h aKcxpyanpyiOT 
/BbinaBJiHBaioT/ b napacpHHOBoe Macjio. 

3Ta 3KCTpyAH^i ocymecTBJiaenc* npn noMomn iunpHueBOM 
nrjihi, BHyTpn KOTopow KiiefKH Haxozi^TCH b BHne cycneH3HH b apa- 
ro3e. 3 T a Hrjia noiwemeHa BHyTpn Karrwjui* P Hoft Tpy6KH, nyTb 
SojTbinero HHaivieTpa, b KOTopyK) sak-awHBaeTc* napacpHHOBoe Mac- 
no. napa^HHOBoe Macjio nonaerca b GonbuieM KOJTHnecTBe, 
HeM aparo3a. 

B KOHue KanHjiJi^rpHOM Tpy6KM, map hkm bbojuitc* b BaHHOHKy 
napacpHHOBoro Macjia, oxjiaacneHHyro no 4°C nnx 6bicT P oro sary- 
CTeBaHHH /rejieo6pa 3 OBaHHH/ mapuKOB. 

UlapHKH, nojiyneHHwe Ta kh m o6pa30M, b jiajibHeffineM noa- 
BepraiOTC^ onepauHH BTopnw H oro noi<pbrTH* oSojiohkoh nocpe^cT- 
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BOM paCTBOpa, KOTOpbIM CnOC06eH nOJ1HMepH30BaTbCS. UlapHKH 

no^cacBiBaK)TCH b nojni3THjieHOByK) KannjuiflpHyio Tpy6Ky. 

K 3tom Tpy6Ke npHCoenHHeHa T— o6pa3Haa wacTb jinx. BBeae- 
hm b Hee pacTBOpa MOHOMepoB /30% aKpunaMnna !,5%6HcaKpH- 
jiaMHjia/, k KOTopoMy no6aBjiaiOTca cetn6njiH3aTop h KaTanH3a- 

TOp. 

3aTeM Tpy6Ky nponycKaioT Mepe3 Ka\repy oGny-ieHM^, BHyTpH 
KOTOpoH* noMemeHa pTyTHan jraivina bwcokofo naBneHH*, hhhuhh- 
pyioman nojiHMepH3au.nio. nonyMeHHbie mapHKH najree co6HpaK>T- 
ch b eMKOCTH, coaep^KauieH KOHcepBupypomyK) cpeziy. 

Tana* TexHOJiorH^i TeM He MeHee wvieeT MHoro HenocTaTKOB h 
oco6eHHO to, hto oHa *Bji5ieTCfl npepbiBaioiueMCJi h cocToaiuefi H3 

flByX pa3JTHHHbIX CTaHWH. 

Eonee Toro, peaKUHH nojTHMepH3aunH bhocmt bmcokhh phck 
rn6ejiH KancynHpoBaHHbix KneTOK w BMnojiHwivia TonbKO b hckoto- 
pbix nojTHMepHbix pacTBopax. 

PacKpbiTwe M3o5peTeHHa 
B ocHOBy aaHHoro H3o6peTeHMa nojiorceHa 3ana i ia co3naH*P 
HMnnaHTHpyeMOH Kancynbi, BHyTpH kotopoh KancyjrupoBaHHoe Be- 
mecTBO coxpaHaer cbofo xw3HecnocofiHocTb w cpyHKUHOHanbHyio 
cnoco6HOCTb, a TaK/Ke wMnjiaHTupyeMo v\ Kancyjiw, KOTOpaa SBJiaeT- 

CX 6HOCOBMeCTHMOtt H He BbI3bIBaeT HeraTMBHOH peaKUHM B TKaHflX, 

o6pa3yiomHX y^acTOK HMniiaHTauMH. 

nocTaBJieHHan 3aflana pemaeTca TeM, mto wMrmaHTHpyeMaa 
Kancyjia, corjTacHO H3o6peTeHHfo, BiuiioMaeT: 



— BHeuiHiOK) o6ojiOHKy, oRpa30BaHHyK) rwaporejieM aKpwjio- 
HHTpHJia h MeTajuiHjicyjib(poHaTOM Harp na, 

— BHyTpeHHee aapo, BKJTK) i iaiomee KancyjiwpoBa'HHoe Beme- 

CTBO. 

B jiajTbHeHineM H3o6peTeHHe noacHae-rca kohkpcthmm n P H- 
MepoM ero BHnojmeHH*, co cchjikoH Ha conpoBo>KnaK>mwe nepre- 
Ha kotopbix: 

<Dhi\ 1 npe^cTaBJiHeT co6ow cxeiwy ycTpoHCTBa iWHHorp hso- 
6peTeHH^i b o6me\f BHae. 

®nr. 2 npeflCTaBiraeT co6oh yBejiH^eHHoe H3o6pa^eHHe iac- 

TH (pHI\ 1. 

3>hi\ 3 H3o6pa>KaeT nep Byf o ciazinfo cnoco'Ga comacHo naH- 
HOMy H3o6peTeHHK>. 

<J> H r. 4 — BTopyio crawio cnoco6a comacHo aaHHOMy H3o- 
6peTeHHio. 

3>hi\ 5 — TpeT&FO CTaawFo cnocofia corvracHO naHHoivry H30- 
SpeTeHHio. 

Onr. 6 — pe3yjTbT3Tbr onbira, no/iyweHHbie c npoayKTaMH 
jiaHHoro H3o6peTeHHH. 

BapnaHT HamiyHinero ocymecTBjreHHH H3o5peTeHHH 
YcTpoHCTBO, npeacTaBjieHHoe na cf> Hr . \ t b KJiFo i iaeT Kanwi- 
JMpHyio Tpy6Ky 1 jmx nojmn BemecrBa, KOTopoe nojuiejKHT Kancy- 

JIHpOBaHHK) H HaXOflHTCH B 6M KOCTM 2. 

3Ta Tpy6Ka 1 HMeeT Tonicy nepece<ieHwa 3 c TpySKow 4, npo- 
BOflameH Hecymyio jKHUKocTb, ncxonamyfo n 3 cmkocth 5. To-iKa 
nepeceneHH* 3, KOTopaa noKa33Ha 3necb KaK -npocToe coeziHHeHHe 
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2x TpyGOK, 43aKTHHeCKH COCTOMT H3 VCTpOHCTBa HHH aKCHaJIbHOH 

3KCTpy3HH BemecTBa, nojuie>Kamero Ka n cy ji m p o b a h n to , Haxoaame- 
rocji b Tpy6Ke 1, h una KOJibueBOM co3kctpv3hh Hecymeti /KHJIKO- 
cth, Haxozmmencfl b TpySKe 4. TpyfiKa 1 nocnenoBaTejibHO bxohht 
b ueHTpajibHyio nacTb conjTa 6 no cymecTBy KOHH i iecKOH cJjopMti, 
CHaSacaeivioro nepe3 Tpy6ny 7 nojiHMepHbiM pacTBOpoM H3 eMKOCTH 
8. KoHHHecKoe conno 6 oKamiHBaeTCfl kopotkhm cy>KaiomHMCfl Ka- 
HanoM *9, KOTopbiH b cbohd owepenb 3a«a HHHBaeTCJi oxjia^arameH 
Tpy6K0ft 10, npoTHBonojio^KHbiM oTHOCHTejibHO KaHana KOHeu ko- 
topoh naxojiHTC^ Ha ypoBHe noBepxHOCTH >khjikocth6 HaxojiHmeH- 

Cfl B eMKOCTH 11. 

flBOHHan o6oiioHKa 12, coenHHeHHaa c oxna>K.ziaiomHM ycr- 
Pohctbom 13, oKpyxaeT Tpy6ny 10, flaBaa bo3mo^hoctb coxpaHHTb 
noHHyKeHHyio TeMnepaTypy ee conep>KMMoro. 

Coaep>KHMoe eMKOCTew 2, 5 h 8 nonae-rca b Tpy6Kn 1,4 h 7 
cooTBeTCTBeHHO nocpencTBOM naBneHHH, co3naBaeMoro cxaTHM 
B03^yxoM, nojiaBaeMbiM no jihhham 14, 15 h 16 cooTBeTCTBeHHO.* 
YcTpoMCTBO 17 no3BOJT?ieT KOHTponnpoBaTb nonany B03nyxa B Kax- 
flyro eMKOCTb, hto nejiaeT bo3mo>kh bi m ocyiuecTBjreHHfl kohtpojih 
hx ziaBJieHHH, h cneziOBaTenbHO, ckopocth noTOKa BHyTpn Tpy6oK 
1, 4 h 7. 

KaK noKa3aHO Ha $wr. 2, KanMJi.™pHaa TpyfiKa 1 HMeeT Ha 
KOHue, neacameM b kohhicckom con.ne 6, 3aocTpeHHyrc> cTeHKy 18. 
CTeHKa 18 pacnono>KeHa Ha paccTOflmin d ot KOHH^iecKoro conna 
h o6pa3yeT c hum yrou a. PaccToaHwa d MoxeT H3MeH*TbCH BHy-r- 
pH conjia 6, 6jiarojiap5i nonRwxHocni KannjuiapHOW Tpy6KH .1, mto 

flaeT B03MO>KHOCTb M3MCH flTb KOJ1HMCCTBO 3KCTpyXlMpyeMOrO nOJl- 
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HMepHoro pacTBopa, h cjrejiOBaTejibHo, tojiiumhy o6pa3yeMOH Kan- 
cyjibi. 

KoMnjieKT Tpy6oK 1, 4, 7, 9 w 10 b binoiiHeH H3 jiHoc|jo6Horo 

MaTepHajia, KOTOpblH ABJItfeTCtf MHepTHbIM OTHOCHTCJIbHO pa3JIHH- 
HBIX ^KHflKOCTeK, UHpKyJIHpyfOUIHX B HHX. 

3to, HanpHMep, nojiHTeTpac|rrop — stwjich /nT03/, npe- 
HMymecTBOM KOToporo XBnxeTcx ero npo3pawH0CTb. 

KancyjiHpyeMoe BemecTBO m o>K6T 6b\Tb pa3JTH<iHbix bh/job. 
HanpHMep, mo^cho KancyjinpoBaTb BemecTBO c finojiorHHecKOH aK- 
THBHocTbio /Tanoe KaK JieKapcTBo/, npucyrcTByFomee b cmkocth 2 
b $opMe pacTBopa /HanpHMep, hhc y ji mh/ mjih B.cJjopMe cycneH3HH; 
mo^cho KancynnpoBaTb KjieTKH hjih rpynnbr kjictok b BHJje cyc- 
neH3HH b cpeae, npHro/jHOH hjtjf Bbi/KHBaHHH kjictok: 6aKTepHH, 
RIN— KJieTKH, renaTonHTbi, naHKpeaTHMecKne fi KJieTKH, ocTpo- 
bkh JlaHrepraHca, apHTpouHTbi, a 929— kjtctkh /c]oH6po6jiacTw 

MMIIIH H T.JX./ . 

IlojiHMepHbiH pacTBop, Hcnojib3yeMbiM un% KancyjinpoBaHHa, 
BKJiioHaeT: 

— COnOJIHxMep 3KpHJTOH HTpHJia W HeHaCbTllieHHbTH COMOHOMep 

ojie4)HHOBoro p*na, b k ji k> w ?fu\ h m annonHbte rpynnbi, 

— nonxoflfliuHH pacTBopviTejib thkoh KaK, oco6eHHo N,N'— 
^HMeTHJiq^opMaMHn /flMOA/, nHMeTMjicyjibc])OKCHji /J0(MCO/, N— 
MeTHJinHppojinjJtOH /NMTT/ hjih nponwjieHKapfioHaT /UK/, 

— OCaJJHTejIb T3K0H, KaK BOUHblH COJieBOH pacTBop. 

OTHOCHTejibHbie nponopuHH Ka>Knoro H3 3JieMeHTOB, coaep- 
acamHxca b pacTBope, MoryT H3MeHflThc* b cooTBeTCTBHH c xapaK- 
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TepncTHKaMH npennojraraeMO M o6ojiomkm Kancyjibi, oco6eHHO, kot- 
aa penb njier o ee npo h w uae m octm . 

Hecyma* ^hjikoctb, Haxoaauiaflca b e m kocth 5, Hcnojib3yeT- 
c% juifl cerMeHTHpoBaHHH noTOKa BemecTBa, nojine/Kaiuero Kancy- 

JIHpOBaHHK). 

fljifl 3Toro Bbi6npaK)T oca^nafomyfo rwnpoc^oGHyK) >KHHKocTb, 
He CBH3biBaiomyK)CH c nojrwMepoM mjim cononwMepoM, npncyTCTBy- 
ioluhm b nojiHMepHOM pacTBope; 3Ta /Kmukoctb He noji>KHa B03fleii- 
CTBOBaTb Ha BeinecTBO, KOTopoe KancynnpyeTC*; 0Ha nozi6HpaeTC5i 
thkhm o6pa30M, HTo6bT noBepxHocTM ee pa3nejra c BemecTBOM, ko- 
Topoe uojuieyKUT KancyjiHpoBaHHK), c ohhom cTopoHbi, w nonHMep- 

HblM paCTBOpOM, C HpyTOM CTOpOHW, MNteJlW CBOMCTBa C M 3M M b a e M o- 

cth, npHcnocoGjieHHbie k Kan cy xi m p o b a h w po . 

IIpHMepOM Hecymew jkmukocth, npnroxiHOM jut* pemeHH^ 3a- 
ZiaHH xjaHHoro H3o6peTe hhh, oco6eHHO b cnyMae, Koma nojiHMep- 

HblH paCTBOp BKJIIOHaeT 3Kp HJTOHMTp MJIbHbIM COnOJTWMep, flBJIfleTCfl 
^CHJlKOCTb, 06pa30BaHHaH MaCTMMHO r n n p O K C H n H p O B a H H BT M MacnoM 

nonHflHMeTHJiCHJiOKcaHa, n p m m e m CTeneHb rnjipoKCHji wpoBaHHH 
onpeziejiHeTCH b cooTBeTCTB m m c Heo6xonwMoft cTeneHbK) rHnpo- 
4)HjibHOCTH: 6ojibuiew deneHM rwflpocjiwjibHOCTw 6yneT cooTBeTCT- 
BOBaTb 6ojibniHM pa3Mep cctmchtor BemecTBa, nonjre>Kaiuero Kan- 

CyjIHpOBaHPIK). 

Bn3KOCTb Hecymew xhukocth jiojiacHa fibiTb ananTwpoBaHa k 
Tpe6yeMOH ckopoctw noTOKa, a TaK>Ke k TpefiyeiwoMy pa3\iepy cer- 
MeHTOB BemecTBa, non/ie>Kamero KancyjinpoBaHMio. 

B caMOM xiene, npn pa BeHCTBe Bcex jipyrwx noKa3aTejreH, c 
B03pacTaHHeM bh3kocth Hecymew >kmhkocth B03pacTaeT pa3Mep 
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cerMeHTOB BemecTBa, nojuiexcamero kh ncyji h po Ba h hk), bbkhy bo 3 - 

paCTaHHil CHJTM, Heo6xOHHMOM RJlX pa3pe33HM« nOTOKa. 

aCHflKocTB, Haxo**ma*c* b eMKocTH II, npeaHasHaneHa an* 
33M6HBI pacTBopHTejTjr, coaepacameroc* b nojiHMepHOM pacTBope, 
Ha oca^HTejib. 

3Ta onepauH* aejraeT bo3mo>khsim nojiyMeHwe BOKpyr eeme- 
CTBa, nojuie>Kamero KancyjinpoaaHMio, o6ojjowkh b cocto*hhh H e- 
Te P Moo6paTHMoro rejr*. Bbf6o P Hcnojib 3 yei«oro ocanHTejin 33bhcht 
ot npHpoflbi 3KCTpynH P yeMoro itojt w.Mep hoto pacrsopa. 

ripennOHTHTejTbHOH SBJTaeTCa B03MO«HOCTb HC FTOJIBSOBaHH* 

pacTBopa, B-KJiKmromero n*e ^mukocth, Mefi no T eHunaji oca>Kae- 
HM nojTHM epa hjih conojiMMepa, npucyTCTByiomwx b nojiHMepHOM 
pacTBope, pa3JiH4eH. 

TaK HanpHMep, pacTBop, Haxoiwmwftca b cmkocth 11, mojkct 
6bitb o6pa30Ba H HHJKHen cpa30H, cocTo* UI eK h 3 cwibHoro ocanHre- 
Jia, h BepxHew cpason, cocTOHwew H3 cjrafioro ocannTejra. 

TepMHH CHnbHbiH ocanHTejib o6o3HawaeT ocazwTejrb, koto- 
ptifi n P H Hcnojib30BaHHH b KawecTBe KoaryjiaHTa oveub 6biCT P o bh- 
ca^KHBaeT pacTBop, c koto P mm oh Bcrynaex b koht3kt. Oiaffbitt oca- 
^HTejiB, HanpoTHB, 6yner BBica>KH Barb ero o^reH.b MenjieHHo. 

Hcnojib30BaHHe sepxHeW cpa3bi, ofipasoBaHHoH cjiaSbiM oca- 
mneneM, naer B03M03KHocTb Kancy.ne npomtKarb b CHJibHbifi oca- 
flHTejiB 6e3 necpopMauHH. 

B tom cjiyiiae, Korna cwjTbHbiii ocaawrejib HcnojTbsyeTC* b 
bohhoh pacTBope, 3a M emeHne pacTBopnTejia b nojiHMepHOM pac- 
TBope BOflofi npHBOflHT k o6pa30 Ba h 1 1 10 rwaporejia, KOTopbitf hbji*- 
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eTCH 6jiaronpHHTHbiM una nojiyMeHi-ui xopomux cbomctb 6nocoBMe- 

CTHMOCTH. 

Pa6oTa ycTpoHCTBa onncbiBaeTca cjiejiyrc>mwM o6pa30M. 

Hecyiuan /Khukoctb HarHe-rae rcfl una u m p Kyji MpoBaHHH H3 eM- 
kocth 5 nocpencTBOM jiaBJieHMJi, couinnneMoro B03.ayxoM, nocTyna- 
iomHM no jihhhh 15. £aB.neHwe B03iiyxa peryjiwpyeTc* ycTponcT- 
bom 17 ijji* nojiyneHHH nonxo.aflmeH ckopocth noTOKa. 

fljm ycKopeHHa TeneHHH Hecyuiefi /Khakocth b jihhhh 1 b Ha- 
npaBiieHHH conjia 6 h jxnfl npenoTBpaiueHWH nocTynneHHH ee b pe- 
3epByap 2 mo»:ho nepeKptiBaTb Tpy6Ky 1 b nojTorceHHH Me>Kjiy toh- 
koh nepeceHeHHf? 3 h pe3epByapoM 2 mjih co3uaBaTb b stoh *iacTH 
TpyGKH noBbiuieHHoe jjaBJieHne. 

Korjja Hecyiuaa JKHUKOCTb nocTwraeT eMKocTH 11, ycTpoHCTBo 
17 HanHHaeT nonaBaTb b eMKocib 8 OKaTbiM B03nyx una BBOjia no- 
TOKa noiTHMepHoro pacTBopa b con.no 6 Mepe3 Tpy6Ky 7. Paccrofl- 
HHe d 3aTe\i peryjinpyeTca BepTMKa.nbHhiM nepeMemeHHeM Tpy6KH 

1 B COIIJie 6 TaKHM 06pa30M f MTOfibl OHO COOTBeTCTBOBaJIO TOJimH- 

He o6ojiohkh Kancyjibi. 

B^nocjieziCTBHH ycTpoHCTBo 17 Bbi3bmaeT nBM>KeHHe BeiuecT- 
Ba, noflne^camero KancyjinpoBaHMio, b TpyfiKy 1. HaBJieHne B03jiyxa 
b eMKOCT^x 2, 5 h 8 peryjinpyeTca b cootbctctbh h co CKopocrbio, 
Heo6xojiHMOH juih noTOKa BemecrBa, nojxne>Kamero KancyjinpoBa- 
hhk), Hecymefi >khhkocth h nojrwMepHoro pacTBopa. 

Pacxoji Hecymevi >kh/ikoctm /TaK>Ke na k h ee B«3KocTb/ o6yc- 
jiaBJiHBaeT pa3Mep cerMeHTOB BemecTRa, nojine/Kainero Kancyjinpo- 
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BaHHio; jum jiaHHOH ckopoctw pacxonaHecymew >kwhkocth, CKOpo- 
ctb pacxozia BemecTBa, nojure^ainero KancyjiHpoBaHHK), o6ycnaB- 
JiHBaeT npoMe»yTKH ; cymecTByK)mwe MeSy n b y m # c 6 r m e htsm h Be- 
mecTBa, nojuie^camero Kan cy ji m p o b a h w to ; npn 6onbineM ckopocth 
noTOKa M6HbiiiHH n p o m 6 >k y to k o6pa3yeTca Me>Kny nByMH cerMeH- 

TaMH. 

3aTeM peryjiHpyeTC* n WTaFo lum m fioto k nojTHMepHoro pacTBO- 
pa b donno 6 ziji* nojTy i ieHw* o6pa30BaHHH Kannn nojTHMepHoro 
pacTBOpa jura Kaacnoro cenvteHTa semecTBa, no/uroKamero KancyjiH- 

pOBaHHK). 

KaK noKa3aHO Ha Onr. 3, Kor\aa CMHxpoHW3auHH Me>Kziy noTo- 
kom BemecTBa, noflne^amero KancyjiwpoBaHHio, w nojiHMepHbiM 
pacTBOpOM nojiyneHa, nonHMepHbiM pacTBop, 6jraronap* 3aocTpeH- 
hoh CTeHKe 18 Ha KOHue Tpy6KH 1, 3 KCTpynHpyeTCK b c^opivie Kan- 
jim, KOTOpan nanaeT BHyTpn cyxeHHoro KaHaua 9 /Onr. 4/, nocjie 
nero Tpy^a nocTynaeT BemecTBO, nonjioKamee Kancy/wpOBaHHio. 
flJiHHa KaHaua 9 nonGnpaeTC* Ta k w m o6pa30M, mtoSbt noyHHTb yn- 

JTHH6HH6 KanJTH. 

BbiT^HyTa^i cjDopMa KanjTH 6naronpM^THa jijt a hoctw/Kchmh no- 
cjieaoBaTejibHO Kanjrew b p a m e h m 5? b b mta HyTO h cjiopMe /Owr. 5/ 
Korjia, Bbrxon* H3 KaHaua 9, OHa nocrynaex b TpyfiKy 10 c SojibuiHM 
nonepenHbiM ceneHHeM. 

Bo BpeuR nponBH>KeHHH KanjiH m BemecTBa, nojine>Kamero 
KancyjiHpOBaHHK), no Tpy6Ke 10, cponcTBo, KOTOpoe ohk hmcjot 
flpyr k zipyry, cnoco6cTByeT ynaneHHK) >kmhkoto hochtcjih, mto 
npHBo^HT k o6BOJiaKMBa h hto BemecTBa, KOTopoe nonjroKHT Kancy- 

JIHpOBaHMK), nOJIHMepH bF M paCTBOpOM. 
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Run o6nerneHHH stoto noKpbiTwa, mo>kho peryjiwpoBaTb no- 
tok nojiHMepHoro pacTBopa tskh m o6pa30M, MTo6bi o6pa3yK>iuaflCH 
KanjiH nojiHMepHoro pacTBopa OTne.nfl.nacb ot ctchkh 18 b tot /Ke 
MOMeHT, Konia cerMeHT BemecTBa, nonoKamero KancyjinpoBaHHio, 
AOCTHraeT KOHua Tpy6n 1 /KaK noKa3aHO Ha Our. 3/; 3to no3BOJi5i- 
eT nonyHHTb HeMenJieHHbrw KOHTaKT BemecTBa, nojUTejKamero Kan- 
cyjiHpoBaHHio, c nojiHMepHbiM pacTBopoM, mto b najibHeHUieM yc- 
Kop^et npouecc noKpbrrmi o6ojiomkoh. 

B COOTBeTCTBHH C OTJ1 MM HTejl b H O W HepTOM jiaHHOTO M306peTe- 

hhh, o6pa30BaHHa5i Kancyna b najibHeHiueM oxjia>KflaeTCtf b npouec- 
ce npoxojKfleHHfl eio Tpy6KH 10 nocpencTBOM oxjiaxnaroiuero ycT- 
poficTBa, o6pa30BaHHoro no cymecTBy hbomhoh ctchkom 12, 
BHyTpH KOTOpofi UHpKyjinpyeT oxjTa>KjiaK)uiaJi >KHjiKocTb Tana*, 
KaK 3THJieHrjiHK0Jib. Oxjia>KnaK)maa >KHHKOCTb unpKyjiHpyeT b 
HanpaBneHHH, npoTHBonouo>KHOM nBM>KeHKfo o6pa30BaHHbix 
Kancyji. 

rioHH^ceHHe TeMnepaTypbi 3aitiMi.uaeT BemecTBO, nonnexamee 

KancyjIHpOBaHHK), OT B03MO>KHbJX He6jiaronpH5ITHbIX B03£eftCTBHH 

pacTBopHTen^, HaxonHineroca b nojniNtepHOM pacTBope; sto TaK>Ke 
cnocoScTByeT nocTynjTeHWFO o6pa30B3HHbix Kancyn b ocaziHTejib, 
HaXOflHIUHHCH B eMKOCTH 11, 6e3 jiecpopMnpoBaHM*. 

Uejiecoo6pa3HO npoBOjiHTb oxjia>KneHHe no Tex nop, noica 
TeMnepaTypa He HOCTHrHeT 3Ha i ieHMJi fiojiee hh3koto, neM TeMne- 
paTypa rejieo6pa30BaHM* nonwivtepHoro pacTBopa; Ta kkm o6pa30M 
oSojiOHKa, noKpbiBaiomaa BemecTBO, nonne>Kamee KancyjmpoBa- 
hhk), nepexoflHT H3 cocTOAHMfl paciBOpeHHoro BemecTBa b cocto»- 
HHe TepMOo6paTHMoro reus. 



13 




3xo npoxojKjxeHne wepes crazu-no TepiwooGpaTWMoro rens no- 
3B0Ji^eT nocjie era*™ aaMeHw pacrBo p wTe/in H a ocanHTe/ib, naxo- 
**ihhhc* b eMKocTH 11, nojiyMHTb Heo6paTHMMH reiib c roMoren- 
hoh CTpyKrypoH h HzteaTibHo rjiamcoR noBepxHocTBFO, mbh cxpyKry- 
pa He HMeeT hhk3khx uiepoxoBaTocTeM. 

PacTBop b eMKOCTH 11 uejiecoofipaaHo x p a h h t b npn reMnepa- 
xype, 6ojiee hhskoh, i i e m Tewneparypa OKpyrcawmett cpeabi c reM, 
htoSbi ycTpaHHTB jnoSoe HeoxHuaHHoe noBbriueHHe TewnepaTypw 
Kancyn, Koropoe npHBejio 6w k nepexoay h 3 cocto*hh* T e P Moo6- 
paTHMOH o6ojiohkh b cocTo^HHe pacTBopeHHoro eemecTBa, a TaK>Ke 
KOMneHCHpoBaxb B03M03KHyio TeHnenuHro o6 M ena pacTBopn- 
Tejis/ocaflHTejib. 

nocne onepauHH saMeHu pacTBopwTejib/ocajWTejib nojiyna- 
k)t Kancyjibi, hb* o6ojro-i K a o6pa 3 OBaHa He T epMoo6paTHBHHM re- 
JieM. 3th Kancyjibi npoMMBaror h 3areM xpa H *T b noaxo^meft cpe- 
ne ao npHMeHeHH^ hx no Ha3HaweHMfo. 

B KanecTBe ajibTepHaTWBbi, moxho nojiy^aTb MaKpoKancyjiH b 
*op M e nopHCToro BOjroKHa, mbh ctchkh o6pa30Ba H bi ruaporejieM 

aKpHJIOHHTpHJia H MeTajTJIHJTCyjIbCjlOHaTOM H3TpH*. 

3th MaKpoKancyjiM nojiyraroT cosKCTpynweH BemecTsa, noji- 
Jie^amero KancyjTHpoBa hhio, h nojin M epHoro pacTBopa, coaepxa- 
mero conojiHMepaKpHjioHHTpHjia h Mera/ijiMjicyn bcjioj-iaTa HaT P H*, . 
xjiopn^a Haxpn* h HHMeTH/icyjibfhoKCHna, sa KoropoH cuenyeT cxa- 
OTa KoaryjiHUHH b oca^nafomeH e\i kocth n P H reMnepaType o K py- 
acaiomeH cpenw. 06pa 3 yK>mHec* BonoKwa wMeior TOJimnny ctchkh 

100 //M H BHVTpeHHHH JWaMCTp 450 /Y M. 
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IIpHMep 1 

PemeHO KancyjTMpoBaTb QIN — kjictkw b b wne cycneH3HH b 

BOflHOM paCTBOpe C 0,9.% XJlOpMCTOrO HclTpMH H 1% aJib6y-MHHa. 

RIN— KneTKH ABJunoTCfl onyxoneBbiMM KjieTKaMH mwujh, cnoco6- 

HBIMH BblpaGaTblBaTb HHCyjTHH npH CTMMyjTHpOBaHHH MX arpHHH- 
HOM. 

B Hcnojib3yeMOM ycTponcTBe una KancyjwpoBaHH* Kannji- 
jinpHbie Tpy6KH 1 h 4 -npencTaBJiJUOT cooom TpyfiKH, n3roTOBJieH- 
Hbie H3 nonHTeTpacpTOp3THJTeHa c nonepeMHbiM ceneHneM b Bi-me 

OKpyjKHOCTH C BHyTpeHHHM JIHaMeTpOM 0,7 MM H Hapy>KHbTM ziHa- 

MeTpOM 1,1 mm. Cy>KeHHbiH KaHaji 9 wMeeT jurwHy 3 mm h BHyTpeH- 
HHM HHaMeTp 0,9 mm. Oxjiaacnaiomaa Tpy6ica 10 coctoht H3 Tpy6KH 

fljIHHOM 35 CM C BHyTpeHHHM JIMaMeTpOM 1,1 MM H H3py?KHbIM flHa- 
MeTpOM 1,7 MM. 

fljlfl nOJIVHeHHH TOMHOTO peryjinpoBaHHf[ CKOpOCTH HCTe- 

neHHa nojiHMepHoro pacTBopa nocpejicTBOM n3MeHeHHH naB- 
jieHHH B03nyxa b cmkocth 8, Tpy6i<a 7 jura nona i iH nonHMepHO- 
ro pacTBopa non6HpaeTca Ta k h m o6pa30M, MTo6bi ee anaMeTp 
cocTaBJiHJi MeHee 5 mm. OTKpbiTbiM yron KOHwnecKoro conna 6 
cocTaBJiaeT npHOJiH3HTejibHO 45? m paccToaHHe Me>K.ay 3aocT- 

peHHBIM KOHUOM CTeHKH 18 M COnjlOM COCTaBJlHCT npH6jTH3H- 
TejIbHO 0,2 MM. 

Hcnojib30BaHHafl Hecymaa /KMiiKOCTb npe^cTaBJineT co6oh 

CMeCb, COCTOHEIVK) H3i 

— 78% CHJiHKOHOBoro Macjia c KonueHTpaunew 170 ppm 
rHflpoKCHJibHbix rpynn c baskoctmo, paBHow 3cn3; 
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— 17% chji HKOHOBoro Maana c KonueHTpauwew 1010 ppm 
THjipoKCHJibHbix rpynn c Bfl3KOCTbio, paRHOH 3500 cn3; 

— 5% reKcanenaHa. 

nojiyneHHaH CMecs conep>KMT 306 ppm rHnpoKCHJibHbix 
rpynn h HMeeT bh3KOctb 27 cn3; ee narneTaFOT no TpyfiKe 4 co cko- 
pOCTbK) 0,30 mji/mhh. 

riOJIHMepHblH paCTBOp COCTOMT M3I 

— 6% conojiHMepa aKpMJTOHwrpKjra m h aTpH w MeTajuiHjicyjib- 
$OHaTa; 

— 3% BOHHoro pacTBOpa xjiopwna HaTpHa c KOHueHTpa- 
LiHeH 9 r/ji 

— 91% nHMeTHJicyjTbc]ioKCMiia. 

TeMnepaTypy rerreo6pa30BaHMPi 3'roro pacTBopa nojmep>KHBa- 
kdt Ha ypoBHe npH6jiw3MTejibHo 9°C. 

CKOpocTb noziaMH no/THMepHoro pacTBopa b conjio 6 cocTaB- 
nxer 0,07 mji/mhh. 

BemecTBO, noztneHcaiuee k a n c y n m p o b a h m fo , npencTaBJineT co- 
6oh cycneH3Hio RIN— KJTeTOK b coneBOM pacTBope c KOHueHTpa- 

LlHeH, paBHOH npH6jTH3HTejTbHO 10 6 KJieTOK/MJl, KOTOpa^I aBKTKeTCX 

b Tpy6Ke 1 co CKopocTbfo 0,01 mji/mmh. Emkocth 2, 5 h 8 Haxon^T- 
npH KOMHaTHOH TeMnepaType. 

Co3KCTpy3HPO npoBOHHT npn TeMnepaType 24°C. Oxjia^jie- 
HHe Tpy6KH 10 ocymecTB/i^FOT nocpencTBOM uwpKyjTwpoBaHH* ' 

npOTHBOTOKOM B npOCTpa HCTBe Me>KJlV HBOHHOH CTeHKOH 12 CMeCH 

3TMJieHrjiHKOJib/Bona b coothoujch n h 40/60 c reM nepaTypOM Ha 
Bbixo^e H3 oxjra>KnaFomero ycrpowcTBa 13, paBHow 1°C. 
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PacTBop eMKOCTH 11 BKmoMaer hm/Khioio cl:>a3y, cocToamyio 
H3 BOflHoro pacTBopa xnopnna Haxpiui c KOHneHTpauwefi 9 r/n, h 
BepxHKDio 4)a3y MeHbiuero o6-beMa. Koropaa npejicTaBjiaeT co6oh 
CMecb, cocToamyio H3 70% 06. STaHona, 4% 6yTaHOJia, 1% H3onpo- 
naHona, 25% boam, k kotopom noGaBneno HecKonbKO Kanejib mcth- 
jieHOBoro CHHero. PacTBop HaxonHTca npn TeMnepaType oKpyjKaio- 
meft cpeflbi. 

IloBepxHOCTb pa3.ae.na mokjiv nijyMfl cj:>a3aMM HMeeT cnHpTO- 
boh KOHueHTpauHOHHbiH rpanneHT, mto ycKopneT neHeTpauHio 6e3 

ne(J)opMamiH Kancyji. 

IlojiyHeHHbie Kancyjibi wMenrr HueanbHyK) ccjiepHMecKyHD cfrop- 

My C BHeiUHHM HHaMeTpOM, COCTaB.imomMM np Mf)JTH3HTeJlbHO OT 

800 juu no 900 ,«m. 06oiiowKa Kancyji ?\ BJineTCJ? npo3paMHOH h 
HMeeT nocTOHHHyK) TOJimHHy, paBnyio 100 ,«m. OHa o6pa30BaHa 
rHjiporejieM, conep>KamHM 86% bojim m 14% conojwMepa aKpn- 
jioHHTpHJia h MeTannHJicyjibclioHaTa h a t p m ji . 

rtocjie npoMbiBKH b boiihom pacrBope x.nopwna HaTpH* c koh- 
ueHTpauneH 9 r/n Kancyjibi noMemafor b RPMI KyjibTyp, coneprca- 
myio 10% cbiBopoTKy njiona KopoBbi. 

B KOHue 19 nnePi Ha6jiK)neHiie nocpencTBOM MHKpocKona no- 
Ka3ano yBejinneHHe kojt MMecTBa RIN— KireTOK b HyTp w Kancyjibi. 

OnbiT cTHMyjiHpoBaHMJi aprnHiiHOM neMOHCTpHpyeT (fcyHKUH- 
OHanbHOCTb KancyjiHpoBaHHbix K.neroK. (T>aKTiiMecKw, ot 15 no 21 
Kancyji noMemaioT b flHewKy. Cpeny KyjibTVpw 3aMeH*FOT pacTBO- 
poM KpeSca. nepBbie jiaHHbie nojivMaior zuifl onpeneneHH* 6a3anb- 

HOrO KOJIHHeCTBa HHCyJTHHa. 
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3a T eM 3tot pacxBop saMemaioT " cTMMyjiHpyiomHM " pacxBo- 
Pom Kpe6ca, coflepacamHM aprnHHH h TeocJmjijiHH. SKcnepuMeHT 
npoBowx b 10 ^eftKax. Ylony^n^ zioaa HHcyjiHHa *™ Ka**oH 
rata noKaaasiia $hp. 6 „ seMOHCTpnpyeT B HfleJ ieHHe HHcyjiHHa 
npn CTHMyjiHpoBaHHH Kancyji. 

OTCIOfla MOXHO 33KJIIOHHTB, MTO RIN-KJieTKH COXpaHiHOT 
^H3Hecn0C06H0CTB H fcyHKUHOHajIBHOCTL BHyT P H KancyjiBi, 060- 

JiOHKa* kotopoh npoHHuaeM^ji* nHTarejiEHBix BeiuecTB, jut* aprn- 

HHHa H HHCyjIHHa. 

ITpHMep 2 

B 3tom cjiynae BemecTBo, no/jjrexamee KancyjinpoBaHHio/ 
coctoht H3 pacTBopa HHcyjiHHa c KOHueHTpaqHea 40 Vji/mji. Yct- 
Pohctbo Rim KancyjiHpoBan^, cocTaB nojTHMepnoro pacTBopa, pac- 
tbop 3aMeHBi pacTBopHTejiB/oca^HTejiB, a Taoce TeMnepaTypBi npo- 
BeaeHH* npouecca aHajiorHHH&i HcnojiBsyeMBiM b npHMepe 1. 

Hecymas jkh/jkoctb b mhhom npHMepe npeacTaBjineT co6oh 

CMeCB, COCTOHUiyK) H3I 

- 17% CHJIHKOHOBOrO M3CJI3 C KOHLieHTpailHeH ™ P OKCHJIB- 

hbix rpynn, paBHOH 2,500 ppm, h b* 3 koctbio 750 ens; 

-83% CHjiHKOHOBoro Macjia c KOHueHTpaiweH rnapoKCHJiB- 
hbix rpynn, paBHOH 170 ppm, h bhskoctbjo 3 cn 3 . 

nojiyneHHaii CMecB coaepjKHT n P H6jiH3HTejiBHo 570 ppm 
rH^poKCHJiBHBix rpynn h HMeeT b*3koctb 13,4 cn3. 

CKOpOCTH HarHeT3HHH paCTBOpOB COCTaBJI^HDT: 

— pacTBop HHcyjiHHa: 0,008 mji/mhh 

— Macno: 0,47 mji/mhh 

— nojiHMepHBiH pacTBop: 0,06 mji/mhh. 
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nojiyneHHbie Kancyjibi wvieioT H^eajibHyio ccpepHHecKyio (pop- 

My H C BHeiDHHM flHaMCTpOM, paBHLIM npn6jIH3HTenbHO OT 800 {XIA 

no 900 ^m, h npo3pa4Hofi oSojioikoh, KOTOpaa HMeeT nocTO^H- 
Hyio TonmHHy, npH6jiH3HTejibHO paBHyio 100 ,«m. 

ripHMep 3 

BemecTBO, KOTopoe nozme>KHT KancyjinpoBaHHio, b stom cjiy- 
nae npeflCTaBJi^eT co6oh cycneH3HK> octpobkob JIaHrepraHca b 
BOflHOM pacTBope xjiopn/ja HaTpMH c KOHueHTpauHefi 9 r/ji. 

CocTaB nojiHMepHoro pacTBopa, Hecymeft /Khakocth h ^ch^- 
kocth jma 3aMeHbi pacTBopHTejib/ocanHTejib aHajTorHHHbi Hcnojib- 
3yeMbiM b npHMepe 2. 

Ckopocth HarHeTaHHH cocTaBJifliOT: 

— cycneH3HH octpobkob: 0,019 mji/mhh 

— Macno: 0,366 mji/mhh 

— nojiHMepHbift pacTBop: 0,053 mji/mhh 

C03KCTpy3HK) OCTpOBKOB H TIOJIHMepHOrO paCTBOpa npOBOJJHT 

npH TeMnepaType oKpyacaiomeH cpe.nbi. 

TeMnepaTypa oxjia>KflaiomeH >khjjkocth Ha Bbixoae H3 oxjiaac- 
flaiomero ycTponcTBa 13 cocraBjiaeT — 6°C. PacTBop .hjdi 3aMeHbi 
pacTBopHTejib/ocaziHTejib HMeeT TeMnepaTypy, h 3 Me hh kd my 10 ch ot 
5°Cjjo 15°C. 

nojiyneHHbie Kancyjibi npeacTaBJiflioT coSoh HjjteanBHbie c(pe- 
pw, coaepacaiUHe ueHTpajibHyio nacTb, cocTonmyio H3 octpobkob 
JIaHrepraHca b BHjte cycneH3HH b pacTBope cojih, oKpyaceHHyio 

np03paHH0H 06OJIOHKOH, 06pa30BaHH0H THflpOreJieM aKpHJIOHHTpH- 

Jia h HaTpHH MeTajiJiHJicyjibcpoHaTa. Bhcuihhh anaMeTp Kancyji co- 
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CTaBjiaeT npn6nH3HTejibHO ot 800 fxu no 900 ,um ■;. TOJimHHa Kan- 
cyjibi cocTaBJineT npH6jiH3HTejibHo 100 jum. 

Kancyjibi xpaHAT b cpeae RPMI KyjibTypw, coaep^ameK 
10% — HyK) cbiBopoTKy njio^a KopoBbi. 

IIpHMep 4 

B 3tom npHMepe KancyjinpyioT SaKTepnn b bmjiq cycneH3HH b 
cpczje. KyubTypbi Trypcase — Soja (TC). 

YcnoBHtf KancyjinpoBaHHH aHajiorH^iHbi ycnoBHHM npwMepa 1, 

3a HCKJIKDHeHHeM TOrO, HTO CKOpOCTH nOflaHH COCTaBH^IOT: 

— jum cycneH3HH 6aKTepHft: 0,0145 mji/mhh 

— rjir Macna: 0,47 mji/mhh 

— fljia nojiHMepHoro pacTBopa: 0,06 mji/mhh 
IIojiyHeHHbie Kancyjibi npejjcTaBJiHiOT co6oh c($epbi, ko- 

Topbie o6pa30BaHbi o6ojiohkoh, oKpy>KaiomeH ueHTpajibHyio 
nacTb, ^HaMeTpoM 650 ^m, cocroflmyio H3 cycneH3HH 6aKTepnfi. 
Ohh KyjibTHBHpoBaHbi b cpejie TC K.-yjibTypbi npn TeMnepaType 
37 °C. 

Ha6jiK>fleHHe Kancyji nocjie 24 HacoB, a 3aTeM nocne 8 rh&iH b 
cpeae KyjibTypw noKa3biBaeT yBejiHHeHHe KOJinnecTBa 6aKTepHH 6e3 
paspwBa o6ojiohkh. 

IIpHMep 5 

B cooTBeTCTBHH co cnocoSoM, onHcaHHbiM b npHMepe 1, noji- 
ynaiOT MHKpoKancyjibi, HanojiHeHHbie ct>H3HOJiorHHecKOH acHflKOCTbK? 

RTLSL H3JiyHeHH^ HX 6HOCOBMeCTHMOCTM B OTHOUieHHH MeCTa HNffl- 

naHTauHH. 

Ilocjie 3Toro Kancyjibi HMnnaHTHpyioT Kpbice b noflKO>K- 
Hyio TKaHb. nocjie Tpex Heaejib Ha6jnoziaioT, hto Kancyjibi cpa- 
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craiOTCJi h o6pa3yiOT opraHxowAHyio CTpyKTypy, KOTOpaa mo- 
aceT 6tiTb sHyKJienpoBaHa. HccnexioBaHHe peaKUHH TKaHH, OKpy- 
acaiomeii Kancyjiw, noKa3biBaeT 3Ha i iHTejibHoe yMeHbineHHe toji- 
iiihhli KJieTOHHoro cjioa, HaSjnoaaeMoro nocne jiByx MecaueB, no 
c paBHeHHio c TeM, KOTopsiH Ha6jno.naeTCfl nocne Tpex Meca- 
ueB, hto aBJineTCH cjieacTBHeM Hc i ie3HOBeHHH cnoa MaKpocpa- 
tob, KOTopbiH npHJieraeT k Kancyne, h perpecc coeflHHHTejib- 

HOH TKaHH, BHOBb 06pa30BaHH0H B npOUeCCe BOCnajIHTeJIbHOH 

peaKitHH. 

Bojiee Toro, CBoSoflHbie MecTa Me^cjiy KancynaMH nocne ziByx 
MecaueB nepecenaiOTca KanHjrjiapHOH chctcmoh, hto flBJineTCfl 6jia- 
ronpHHTHbiM jijth o6mchob. HaSjifojieHHe nocjie inecTH mcchli&b 
noKa3ajio, hto TOJimnHa cpn6po3 HfleHTn i ma toh, KOTopaa Ha6jiio- 
aajiacb nocne jiByx MeoaueB. 

Kancyjiw HMiuiaHTupyioT TaK>Ke b 6pioiiiHHHyio nojiocTb 

KpbIC, HTO npHBOflHT k peaKUHH, 3HajlOrHHHOH TOH, HTO HaSjiiofla- 

nacb b noziKO^vHOH TKaHH. 
EtpHMep 6 

nojiynaioT nojibie BOJioKHa, KOTopwe 3anojiHHiOT ocTpOBKaMH 
JIaHrepraHca coaKCTpy^Hen cycneH3HH octpobkob h nonHMepHoro 
pacTBopa, cocToamero H3: 

— 10% conojiHMepa aKpn.no hmtpwjt a h MeTanJiHJicyjibcpOHaTa 

HaTpH^, 

— 5% BOflHoro pacTBopa xjiopnjia HaTpnn b KOHueHTpa- 
U.HH 9 r/jr, 

— 85% flHMeTHJicyjib(poKCH^a. 
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C03KCTpyZlHK) OCymeCTBJIHIOT nOCpeflCTBOM CTaJlbHOH MaTpH- 

iibi, cocroameft H3 BHyTpeHHeft Tpy6KH c anaMeTpoM, npn6jin3H- 
TejitHO paBHbiM 330 jum, KOTopan OKpyjKeHa BHeiimeH KOJimeBOH 
TpySnoH c AHaMeTpoM 845 jum, npn 3tom TOJimHHa ctchkh Me>K.ny 
AByMH TpeSxaMH cocTaBJineT 130 um. 

Ckopocti> SKCTpyanH cycneH3HK OCTpOBKOB COCTaBJiaeT 0,16 
mji/mhh, CKopocTb SKCTpy^HH nonnMepHoro pacTBopa cocTaBJi^eT 
3 mji/mhh. 

MaTpHiiy noMemaioT npH6jiH3HTejiBH0 Ha 20 cm BBiuie cocyaa 
c oca^maiomeH jkhjikoctbio, cocTOHiuefi H3 BoaHoro pacTBopa xjio- 
pH^a HaTpH* c KOHueHTpaaHew 9 r/n npH komh3thoh TeMnepaTy- 
pe. 

Ha B&ixoae H3 MaTpHiiBi 3KCTpynMpoB3HHoe BOJioKHO rmjiaeT B 
cocya una. oca^cjieHH^, me oho KoarynnpyeT. CTeHKa BOJiOKHa 06- 
pa30BaHa rw^porejieM, coctohluhm H3 80% bohbi h 20% cononHMe- 
pa aKpHjroHHTpHjia h MeTajiJTHJicyjibc|30HaTa HaTpna. 

ripHMep 7 

BojiOKHa, nojryHeHHBie b cootb6tctbhh c npHMepoM 6, hmii- 

JiaHTHpyiOT B nOflKOXHyK) TKaHB h b SpiOIDHHHyiO nOJIOCTB KpBIC. 

PeaKiiHii TKaHH, KOTopaa Ha6jiio.n3JiacB, cpaBHHMa c peaKunei4, ko- 
Topaii onncaHa b npHMepe 5, h OHa CTa6miBHa nocjie flByx MecaueB 
HMnnaHTaitHH. 

KpoMe Toro, BojiOKHa, sKcnuaHTHpOBaHHBie H3 6pk>iiihhhoh 
nojiocTH cnycra Tpn HcaenH nocjie HMnnaHTaiiHH, KyjiBTHBupyiOT h 
3aTeM CTHMyjiHpyioT. 
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HeKOTOpBie H3 ncnbiTaHHbix bojiokoh noKa3ajiH cnoco6HocTt 
pearHpoBaTb Ha cth Myn h p y 10 uihm pacTBop rjifOK03bi yBejinneHHeM 
BbijiejieHHJi HHcynHHa. 

TaKHM o6pa30M, mo>kho cuejiaTb BbiBon, hto octpobkh JlaH- 
repraHca coxpaHHioT >KH3Hecnoco6HOCTb h cfiyHKUHOHajibHocTb 
BHyTpH BOJiOKHa, noKpbiToro o6ojio i ikoh, npoHHuaeMOM jiiisi nHTa- 

TeJIBHblX BemeCTB, HHCyJIHHa H rjIK)K03bI. 

riO flOBepeHHOCTH 
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OOPMYJIA H30BPETEHHH 

1. HMnjraHTHpyeMan Kancyjia, OTJiHnaiomaflCfl TeM, hto bkjiio- 

naeT! 

— BHeuiHKDio oSojioMKy, o6pa30BaHHyio rpinporejieM aKpHJio- 
HHTpHJia h MeTajinHjicyntcJioHaTa HaTpnsr, 

— BHyTpeHHee Jmpo, o6pa30BaHHoe KancyjiHpyeMbiM BemecT- 

BOM* 

2. HMiuiaHTHpyeMan Kancyjia no nyHKTy 1, OTJiHHaiomafl- 
TeM, hto HM66T ecfjepHnecKyto c^opMy c jiwaMeTpoM, no cymecT- 

By 3aKJiK)HeHHi>iM b npe^ejiax ot 800 jum 900 jum, h TeM, 
hto oSojioHKa HMeeT nocTO^HHyio TOJimHHy, no cymecTBy paB- 
Hyio 100 fxu. 

3. HMmiaHTHpyeMafl Kancyjia no oahomy H3 nyHKTOB 1 hjih 2, 
OTHHHaiomaiiCH TeM, hto #£po BKjnonaeT BemecTBO, Bbi6paHHoe H3 
octpobkob JIaHrepraHca hjih naHKpeaTHnecknx (5 — KJieTOK. 

4. HMnjiaHTHpyeMan Kancyjia no nyHKTy 3, o tjt hh a io ma jich 
TeM, hto oSojiOHKa KancyjiBi flBjuieTCfl npoHnuaeMOM ejix HHcyjiHHa 
h jum nHTaTejibHLix BemecTB, HeoSxojiHMbix mix BemecTBa, nojuie- 
»amero KancyjinpOBaHHio. 

5. HMnjraHTHpyeMafl Kancyjia no ohhomvh3 nyHKTOB 1 hjih 2, 
OTjiHHaiomaHCii TeM, hto njipo BKjnonaeT renaTounTbi. 

6. HMnjiaHTHpyeMafl Kancyjia no onHOMy H3 npejibmymnx 
nyHKTOB, OTJiMHaioma^cii TeM, hto o6ojio L iKa co^ep^KHT no MeHb- 
nieK Mepe 80% bohm. 
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